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SINCE THE EAR LI EST DAYS of avia tion, 
the most im por tant and proba bly least 
con tro ver sial of the Air Force mis sions 
has been air supe ri or ity—and now air 

and space su pe ri or ity.1 In fact, most of the ini
tial im pe tus for the de vel op ment of the ca pa
bil ity to con trol the air came from the ground 
gen er als in World War I. Air recon nais sance 
and artil lery spotting had become so impor
tant to ground bat tle that the gen er als wanted 
to pre vent en emy in ter fer ence with their own
re con nais sance and spotting and deny those 
func tions to the adver sary. By the middle of 
the Great War, that led to the genesis of air 
units special ized to command the air.2 It is 
clear enough that although air power had not 
been de ci sive in that war, sol diers and air men 
alike predicted that in future campaigns, it 
would be neces sary to control the third di
men sion before other goals could be 
achieved there—on the ground or at sea. 

Hope fully, the reader and Harper Lee3 will 
in dulge my play on words in the title. My ex
cuse is that most of the time, American air 
com bat has taken place not in de fen sive roles 
but on the offen sive—to protect our attack ing
air- to- ground birds that themselves were be
ing stalked by Fokkers, Messerschmitts, Mit
su bi shis, and MiGs. The purpose of this arti
cle, then, is to give the reader a survey of the 
way that our theory, doctrine, and technol
ogy for air and space supe ri or ity have 
evolved. Hopefully, that will be a stimulant 
for addi tional profes sional reading on the 
sub ject. To facili tate that, I shall include a 
starter list of readings I recom mend to 
midlevel profes sional air warri ors/schol ars 
for the enhance ment of their grasp of the pri
mary Air Force core compe tency. Finally, the 
ar ti cle  reviews 
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A Shoestring Primer on the Evolution of 
Air and Space Superiority Theory and Doctrine 

World War I, 1914–18: There had been stray thoughts about the need to command the air 
even before the outbreak, but as of 1914 air units had not been special ized ac cord ing to func
tion. Air combat did begin even in 1914, but it was not very effec tive then. However, techno
logi cal gains in engines and arma ment made it more impor tant to special ize squadrons in-
tended to command the air—both engine power and the devel op ment of synchro niz ers were 
im por tant here. Air supe ri or ity swung from one side to the other because of advances in air 
com bat, and there was even an early exam ple of what we would call offen sive counterair 
(OCA)* today when the British had to withdraw several fighter outfits from the front to re
spond to the German air attacks on London—which yielded an advan tage to the Germans 
over the front. 

In ter war Pe riod, 1919–39: In general, most air men emerged from the war with the no tion 
that the key to air su pe ri or ity was air com bat be tween fight ers. In the United States, for ex am-
ple, the 1st Pur suit Group was thought of as the elite unit of the Air Serv ice and early Air Corps 
un til the late 1920s. However, the march of technol ogy and the argu ments of Giulio Douhet 
made the notion of air supe ri or ity through attacks on enemy airpower on the ground ever 
more attrac tive. Billy Mitchell thought that air supe ri or ity might be achieved through some 
mix ture of air com bat and ground at tack, but Douhet thought that the lat ter would be by far 
the more impor tant element. As the 1930s wore on, though, Air Corps thinkers were increas
ingly won over to an OCA approach. 

World War II, 1939–42: Radar had been little antici pated before World War II, yet it did 
much to weaken the poten tial for OCA and strengthen the air defense. The Luftwaffe 
achieved some marvels by opening its attack on Poland and France with assaults on enemy 
air power on the ground—and then again against the Red Air Force in 1941. But in the in terim 
in 1940, in large part be cause of ra dar, the at tack on the Royal Air Force (RAF) and its in fra -
struc ture on the ground failed. The US Eighth Air Force made a ma jor ef fort to wreck the Ger-
man air force and its support ing aircraft indus try on the ground, but the results were disap
point ing to say the least. Though the short age of oil (in part due to US air at tacks on syn thetic 
plants) weak ened the Luft waffe, Gen Carl Spaatz and many oth ers emerged with the con clu-
sion that the air bat tle be tween the es corts and the stalk ing Focke- Wulfs and Mess erschmitts 
had been es sen tial to the win ning of air su pe ri or ity. Up to that point, prac ti cally all of the air-
to- air kills had been done by guns (and unguided rockets). Although most other countries 
were moving to cannons toward the end of the war, the United States stuck with the .50-
caliber Brownings. 

Dawn of the Cold War, 1945–65: A com bi na tion of things made the Air Force in creas ingly
spe cial ized in long-range nuclear attack during the late 1940s while the rest of its functions 
were sadly under funded. Nuclear weapons, jets, and long-range missiles were coming on 
strong, and the thought was that any war would be short and to tal. How ever, we got into Ko

*OCA refers to offensive operations intended to destroy enemy airpower on its bases or in its factories, or through air 
battles over its own territory. Defensive counterair refers to winning air superiority through air defense over one’s homeland 
as with the Royal Air Force in the Battle of Britain. 
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rea, and because the unan tici pated politi cal limits prevented a true OCA attack across 
the Yalu River, most of the job was done with air- to- air com bat in the ex treme north ern 
reaches of the penin sula. It was the first great campaign among jets, but the weapons 
were still guns—.50-caliber Brownings on the US part and cannons on the Commu nist 
side. The tech ni cal vir tues of the MiG- 15 were a nasty sur prise to us, but we de cided that 
crew ex pe ri ence and train ing had been de ci sive. Af ter the Ko rean War, the United States
re turned to its empha sis on strate gic nuclear attack although it was still intro duc ing 
new jet fight ers at short in ter vals. By then, the United States was go ing over to can nons, 
the 20 mm ap pear ing first in the late mod els of the F-86 and the now- standard M-61 of 
the same cali ber first ap pear ing in 1958 in the F- 104 and F- 105. By the end of the 1950s, 
the United States led the way to the air- to- air mis sile (AAM), the first kill be ing made by 
a Sidewinder off a Chinese Nation al ist F-86 in 1958. Toward the end of the period, a 
por tent of things to come was the downing of a US U-2 over the USSR in 1960 by a 
surface- to- air mis sile (SAM). The greater part of Eighth Air Force losses in the last year of 
World War II had been to anti air craft ar til lery (AAA), but the sur face ele ment of the air 
su pe ri or ity battle never the less received little thought before Vietnam. 

High Noon of the Cold War, 1965–82: There had been substan tial enthu si asm for AAMs 
be fore Viet nam, but their kill ra tios turned out to be dis ap point ing, and it was deemed nec es
sary to go back to a gun instal la tion in fighters where it had been omitted. The ground de
fenses in North Vietnam turned out to be more formi da ble than had been foreseen, and that 
stimu lated the build ing of a sup pres sion of en emy air de fenses (SEAD) ca pa bil ity that had not 
been much antici pated. There was a synergy between the North Vietnam ese fighters, SAMs, 
and AAA that had been under es ti mated. Most of the US fighters had not been opti mized for 
the air bat tle, and that was costly. All the same, the greater part of the kills were done by in fra
red and radar missiles, and in the Arab-Israeli wars, the trend was dupli cated. The Israelis 
achieved a clas sic vic tory with an OCA at tack in 1967, but the air bat tle was much more im
por tant in 1973, and there, too, the mis sile kills were be com ing a greater part of the whole. By 
1982 all of the British kills in the Falklands War were done with missiles, and almost all of 
the kills in the Is raeli op era tion in the Bekaa Val ley that same year were by the same method. 

Twi light and Sun set of the Cold War, 1982–Pre sent: The Air Force re acted to the frus tra
tions of Viet nam in part by de sign ing three new fight ers: one op ti mized for air com bat (F-15), 
one for close air support (CAS)(the A-10), and one swing- role bird (F-16) for both ground at-
tack and air combat. Later, it moved to create a follow-on to the F-15C with the F-22, origi
nally op ti mized for air- to- air com bat. Un like the F-4C, all these air craft ex cept the A-10 came 
equipped with the M-61 20 mm can non plus mis siles, al though most of the F- 16s had only in
fra red Sidewind ers. The F-15 came with both Sidewinder and semiac tive radar missiles 
(AIM-7, Spar rows), and later when the AIM-120 ac tive ra dar mis sile proved suc cess ful, both 
air craft were ret ro fit ted with it. Again in the Gulf War, al most all of the kills were by mis siles, 
and the United States seems to have suffered only one loss to the stalking birds—a Navy air-
plane that may have fallen to a MiG missile. All the rest of the losses were to SAMs and AAA. 
By then, though, stealth had en tered the equa tion to weaken the SAM threat, and SEAD also 
helped greatly. At the end of the day, many air men hoped that the US domi nance of the Gulf 
War air battle might be contin ued by the coming of the F-22 with all the advan tages dis
cussed above plus stealth, super cruise (sustained super sonic speed with out af ter burner), and 
an ever increas ing infor ma tion edge. 
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an impor tant new work on the subject, Col 
Mar shall L. Michel’s Clashes: Air Combat over 
North Vietnam, 1965–1972.4 

The Current Conceptual 
Framework: Air and 
Space Superiority 

The current, offi cial vision of the way in 
which supe ri or ity in the third dimen
sion—the air and space regime—should be 
achieved and maintained is contained in Air 
Force Doc trine Docu ment (AFDD) 1, Air Force 
Ba sic Doc trine, of Sep tem ber 1997. It is signed 
by the current USAF chief of staff, Gen Mi
chael E. Ryan.5 Doctrine is said to emerge 
from history and from specula tive thought, 
and there is much in the cur rent con cept that 
has come down to us from the earlier manu
als and ex pe ri ence in war. The new docu ment 
as serts that the of fen sive is of ten the more ef
fec tive way to foster air supe ri or ity. That has 
been a strongly held notion among airmen 
from the very begin ning.6 Thus, the function 
is divided up into OCA and defen sive coun
terair (DCA), with the airman’s prefer ence 
usu ally being the former. For a time, the Air 
Force was propos ing that the concep tu ali za
tion of the function include yet another mis
sion area—SEAD—but it was unable to per
suade our al lies to go along with that to make 
it a part of NATO doc trine.7 So in that con text, 
SEAD has remained a part of OCA, and that 
prac tice is now also carried into the new Air 
Force basic doctrine manual. 

One of the ideas inher ited from the past 
has to do with air supe ri or ity as an objec tive. 
Douhet thought that the mere achievement 
of command of the air would make the en 
emy case so hopeless that it might even be 
enough to impose one’s will on him without 
the need to punish his civil ian popula tion 
and wreck his economy.8 But it did not turn 
out that way in World War II, and by the time 
the US Army Air Forces (USAAF) set to writing 
its scheme to defeat Germany in the summer 
of 1941 (Air War Plans Divi sion, Plan 1 
[AWPD-1]), it was clear to the authors that air 

su pe ri or ity was instead a means to an end. It 
was not a final objec tive but an inter me di ate 
one that would take prior ity in point of time 
to enable the achieve ment of later goals.9 It is 
the later concept that is in the current Air 
Force doctrine manual, assert ing that the 
strug gle for air su prem acy, or at least air su pe
ri or ity, usu ally has to be the first call of the air 
com mander. It does rec og nize, how ever, that
some times in desper ate ground emergen cies, 
it may be neces sary to divert air forces to the 
sup port of ground units. It also allows that 
some times the battle for air supe ri or ity may 
be conducted simul ta ne ously with other op
era tions—par al lel attack, to use the modern 
ver nacu lar.1 0 As noted, it does distin guish be-
tween air suprem acy and air supe ri or ity and 
la ments that sometimes the achievement of 
the former may simply be too expen sive. It 
also warns against prema ture relaxa tion of 
the pressure because of the possi bly huge
pen al ties of even a tempo rary revival of en
emy ability to contest the command of the 
air. Fi nally, in its dis cus sion of the “core com
pe ten cies,” the new manual unifies the effort 
to achieve space supe ri or ity with the battle 
for air supe ri or ity. In a later chapter, when 
dis cuss ing the functions of airpower and 
space power, it creates separate catego ries for 
coun terair and counter space.11 

In its discus sion on functions and else-
where, the 1997 ver sion of ba sic doc trine con-
tin ues the tradi tional Air Force empha sis on 
the centrali za tion of command—es pe cially 
for the sake of the bat tle for con trol of the air. 
Both OCA and DCA must be under the com
mand of a single airman in order to imple
ment the idea of central ized control and de
cen tral ized execu tion for the most effi cient
ac com plish ment of those functions.1 2  

The Genesis of Air Superiority 
Theory and Doctrine 

Cen tral to the very defini tion of profes
sion al ism is the require ment that the mem
bers have a special ized ex per tise and a sys tem 
of schools to de velop it. In Amer ica, at first, it 
was a techni cal exper tise: civil engi neer ing 
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for the Army and mechani cal or steam engi
neer ing for the Navy. But after the Civil War, 
the techni cal dimen sions were reduced, and 
the educa tion systems focused more on the 
pro fes sional offi cer as a military rather than 
tech ni cal expert. As with other profes sions, 
the history of the devel op ment of this exper
tise was a vital part of the profes sion al’s un
der stand ing.1 3 So, one can argue that anyone 
who would under stand the current concep tual 
frame work for the primary Air Force core com
pe tency must know some thing of its evo lu tion. 

It is not at all surpris ing that the idea that 
peo ple must control the medium in which 
they oper ate should come to the fore in the 
very ear li est days of avia tion. At the out break 
of World War I, we were emerging from the 
hey day of Alfred Thayer Mahan, during 
which his argu ment was that if a state gained
com mand of the sea, then all else would fol
low. Even Douhet was explicit in the notion 
that the concept should be expanded from 
the sea to the air.14 

The machine gun is often given the major 
credit for the World War I defen sive stale-
mate when it should really be more widely 
shared with many other factors. Artil lery was 
one. The Civil War round used to fragment 
into two or three pieces. However, by World 
War I, artil lery projec tiles could be made to 
re lia bly burst above the sur face and to shower
thou sands of high-velocity fragments on 
those in the open below. On the defen sive, 
the in fan try man was in a trench; on the of fen
sive, he was in the open. Another factor was 
the presence of prying eyes above, some in
bal loons but many more in aircraft. It was 
then the rule that the offen sive had to have a 
nu meri cal advan tage of three or four to one 
to have any chance of over com ing a pre pared
de fen sive line. But how was a gen eral to ac cu
mu late that kind of mass when aircraft were 
warn ing his ad ver sary in plenty of time to un
der take counter mea sures? So it happened 
that a cry came up first from the ground com
mand ers that one must have air supe ri or ity 
over the battle field. Ground gener als must 
have a free ride for their own obser va tion air-
craft; enemy gener als must be denied a free 
ride for theirs.15 

But how could an air force achieve this? 
Im me di ately after the guns of August spoke 
their piece, aviators began casting about for 
meth ods of gaining air supe ri or ity. Some of 
the things tried seem pretty bizarre now. The 
Rus sians actu ally achieved an air-to- air kill 
with a towed grap pling hook. The Brit ish flew 
above attack ing zeppe lins to drop flaming 
darts onto their hydrogen-filled enve lopes. 
Booby traps were set up in the baskets of cap
tive ob ser va tion bal loons by fill ing them with
ex plo sives. When an attack ing fighter rolled 
in on them, the ob server would para chute out 
of the basket, and the opera tor on the ground 
would detonate the charge when the enemy 
was near the balloon.1 6  

But the problem was gradually overcome 
by a combi na tion of more conser va tive mea
sures. First, engine power was increased 
rather rapidly as propul sion was still on the 
steep part of its devel op ment curve. Also, the 
Lewis gun was adapted to aerial combat, and 
it was only about half as heavy as the Maxims 
and Vickers of older design—and it did not 
need a wa ter jacket. But if one added a sec ond 
crew member to man the gun, then the 
weight in crease would cer tainly pre vent over
tak ing en emy air craft and there fore de feat the
pur pose. Putting the guns outboard of the 
pro pel ler arc was tried, but neither they nor 
their ammu ni tion was yet reli able enough to 
place them out of the reach of the pilot. Fi
nally, means were found to fix the gun to the
air craft and fire it through the propel ler arc 
with out shooting one’s self down. Thus, pi-
lots were then able to aim their whole aircraft 
at the tar get with out try ing to fly and ma nipu
late a gun at the same time.1 7  

But technol ogy alone was not enough. By 
the middle of the war, general-purpose avia
tion units were supple mented by special ized
squad rons. On both sides of the line, organi
za tions opti mized for air combat were built. 
On the German side, a defen sive policy was 
gen er ally followed—usu ally the aviators were 
in structed to give com bat only over their own
ter ri to ries. In the British case, Hugh Tren
chard—at the head of the Royal Flying Corps 
for much of the war—consis tently ordered an 
of fen sive ap proach. This led to many com bats 
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over the German lines and consid er able 
losses. The role of the dogfight in all this has 
been roman ti cized in the popular litera ture. 
The vast major ity of kills were done on crews 
who did not know they were un der at tack un
til they were hit—one pass and away was al
ready a good tactic.1 8 By midwar, forma tion 
fly ing for the sake of both mass and situa
tional awareness was common practice on 
both sides. 

In general, it is probably fair to say that 
most aviators carried away the idea that air 
su pe ri or ity is the most impor tant mission 
and that it is best achieved in an air bat tle. Air
drome attack had been tried but was not all 
that success ful. No one had given much 
thought to AAA before the war, and it was 
held in disdain by most of the aviators com
ing home.19 

Most airmen and soldiers real ized that air-
power had not been a deci sive factor in the 
out come, but most of those were predict ing 
that command of the air would soon become 
nec es sary to the success of all other opera
tions on land, at sea, and in the third dimen
sion. In the words of Billy Mitchell himself, 
“The princi pal mission of Aeronau tics is to 
de stroy the aeronau ti cal force of the enemy, 
and, after this, to attack his forma tions, both 
tac ti cal and strate gi cal, on the ground or on 
the water. The secon dary employ ment of 
Aero nau tics pertains to their use as an auxil
iary to troops on the ground for enhanc ing 
their effect against hostile troops.”20 

The Interwar 
Air Superiority Thought 

Mitchell was un doubt edly speak ing for the 
ma jor ity of air men in the early twen ties in in
sist ing that air supe ri or ity was the first mis 
sion and a prereq ui site of every thing else. 
Those were austere times, and only three 
groups were allowed in the Air Service, orga
nized along functional lines. The fighters 
(then called pursuits) were brought into the 
1st Pursuit Group, and clearly that was the 
elite organi za tion. There was one bomb 
group, the 2d, and one attack unit, the 3d At-

tack Group. It was clear enough that Douhet 
then thought that command of the air in the 
fu ture would be achieved by massive attacks 
on enemy air forces and their support ing
struc tures on the ground. But in America, the 
thought was that a part of the contest would 
take place in the air. Douhet contended that 
bomb units might well be all that was re 
quired, but Mitchell in the early twenties ar
gued that a balanced force of fighters and 
bomb ers as well as ground-attack and obser
va tion aircraft would be neces sary.2 1  

Mitchell was court-martialed and con
victed in late 1925, and he resigned from the 
Army in early 1926. From about that time for-
ward, he moved away from his original 
balanced- force approach toward Douhet’s 
con cen tra tion on strate gic attack.22 

There can be no doubt that the strate gic
bomb ing mission was further elaborated and 
em pha sized at the Air Corps Tacti cal School 
in the years that fol lowed. How ever, one must 
also note that it has often been exag ger ated 
into an ob ses sion in the lit era ture. Nei ther the 
at tack nor the air supe ri or ity mission was ig
nored, and both were in the curricu lum 
through out the inter war period.23 

At the school, a heated de bate went on in the 
early and mid-1930s be tween Claire Chennault 
and a few other pursuit advo cates versus the 
pre vail ing ma jor ity of bomber en thu si asts.24 He 
ques tioned the “Big Sky” concept and the no
tion that the bomber would al ways get through, 
as sert ing that an air defense system was practi
cal, given a compe tent early warning network. 
The bomber ad vo cates, how ever, ar gu ing in the 
ab sence of any knowl edge or an tici pa tion of ra
dar, re jected the Chennault ar gu ment. Not only 
did Chennault agree with the bomber people 
that the escort fighter was probably an imprac
ti cal concept, but also he as serted that such use 
of fighters yields their most precious asset—the 
ini tia tive. 

Too many histo ri ans have indulged in the 
wis dom of hindsight to paint Chennault as a
pa riah who was right and who was drummed 
out of the service because of his outspo ken
ness in a correct cause. But argua bly 
Chennault was wrong, and the estab lish ment 
was right—in the context of the facts then 
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known and assump tions that could then be 
rea sona bly made. First, much of the lit era ture 
was highly colored by the knowledge that 
five years later, the de fense worked in the Bat
tle of Britain. The bomber did not get 
through. However, radar and an inte grated 
com mand and control (C2) system were in 
place for the Battle of Britain. The disas trous
ex pe ri ence of the 33d Pursuit Group at 
Thelpte in Tuni sia two years later in the ab
sence of radar and a compe tent re port ing sys
tem showed what was likely to occur.2 5 In the 
mid- 1930s, it would have taken a super hu
man act of foresight to antici pate the coming 
of radar in just five short years.26 Even in 
Chennault’s own theater—China—his argu
ment is weakened by the fact that the Japa
nese had more impor tant fish to fry than to 
wreck his forces. In 1944, when the Japanese 
had been set back on their heels every where 
else, they marched against Chennault’s bases 
in China and were not to be stopped. Finally, 
the drumming-out part of the story has also 
been dramatized. As Martha Byrd has shown, 
Chennault had a lu cra tive con tract in hand in 
the summer of 1936 from the Chinese Na
tion al ists be fore he put in his retire ment pa-

2 7pers. 

Boeing P-26 Peashooter 

Fur ther, one can make a plausi ble case that 
the Air Corps certainly did not ignore the 
need for progress in ei ther ground sup port or 
pur suit, notwith stand ing the empha sis—per
haps even overem pha sis—on strate gic attack. 
The doctrinal equivalent of “putting one’s 
money where one’s mouth is” may be the 
kinds of equip ment that ac tu ally got onto the 
ramps of attack and pursuit units. 

The first monoplane metal bomber—the 
Mar tin B-10—got onto the line of the Air Corps 
in 1932.28 The first metal monoplane fighter to 
reach line service in any of the major air forces 
was the Boeing P-26 Peashooter, arriv ing in 
1933.29 The first monoplane in the British ser
vice, where the threat of bombing attack was 
much greater than with the United States, was 
the Hurri cane, which got to squadrons in 
1936—and did so with fixed-pitch wooden pro-
pel lers and a partially fabric-covered fuse lage. 
The first unit in the German air force to receive 
mono planes traded its bi plane He- 51s for Mess
erschmitt 109s in the summer of 1937.30 The 
first mono plane fighter in the carrier- deck loads 
of the Navy was the Brewster Buffalo, which 
was deliv ered in 1939. The first Air Corps 
mono plane fighter with closed cockpit and re-
tract ing landing gear was the Sever sky P-35, 
which first flew in 1935 and was ordered in 
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Seversky P-35 

quan tity in 1937. The Curtiss P-36 was 
similar, and it too first flew in 1935. De liv ery 
of the produc tion models began early in 1938, 
and some P-36s were in combat against the 
Japa nese at Pearl Harbor.31 The first Soviet 
mono plane fighter with retract ing gear and 
closed cockpit, the Polikar pov I-16, went into 
squad rons starting in 1934 and outclassed the 
Ger man and Italian fighters in the first part of 
the Spanish Civil War—albeit the Russians 
were still depend ent upon Western technol
ogy transfer for their engine designs.3 2  

The point is that, not with stand ing the lack 
of a bomber threat against the American 
home land, pursuit design was not ignored. It 
was only in the last months before the war 
that European fighters began to open a lead 
over those of the United States—and with 
good reason because they were much more
threat ened by possi ble bombing attacks. 

About the time that the B-17 first flew and 
the P-35 and P-36 were com ing into serv ice, a
ma jor reor gani za tion of the Army Air Corps 
took place. In 1935 the Gen eral Head quar ters 
Air Force was estab lished at Langley Field, 
Vir ginia. It was made up of three wings and 
re sem bled the current compos ite wings 
much more than the organi za tions the Air 

Force has had for most of the time since Pearl 
Har bor. That is to say, each had a vari ety of 
types, in clud ing bomb ers, fight ers, and some-
times attack aircraft. Theoreti cally, each of 
the wings was simi lar and quali fied for all Air 
Corps missions. However, the 2d Wing at
Lang ley Field had all of the B-17s, and the 3d 
Wing at Barksdale Field, Louisi ana, was more 
ori ented toward the attack mission. Neither 
the 1st Wing at March Field nor the other two 
could be described as having pursuit as a pri
mary function—al though all three possessed 
fighter squadrons.33 

On the eve of Hitler’s attack on Poland, 
then, there was a heavy empha sis on long-
range bombers in the Air Corps even though 
the equipment to imple ment that was still 
scarce. The im pli ca tion was that a sub stan tial
por tion of the battle for air supe ri or ity would 
be through the OCA attack on those bases in 
strik ing range of the US home land. The grand 
strat egy was still purely defen sive in outlook, 
and the primary mission was defense. There 
were indeed some doubts among airmen that 
the bomber could go it alone. The devel op
ment of an escort fighter was a low prior
ity—and the hope was that the bombers could 
be made self-defending. Perhaps that was 
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Curtiss P-36 

only making a virtue out of neces sity (or per
ceived neces sity) since the feeling was wide-
spread that any escort with enough tankage 
to go the route with the bombers would nec
es sar ily not be agile enough to contend with 
short- range inter cep tors at the far end of the 
trip.34 Al though Gen Henry Ar nold was aware 
that the Navy was doing research in the area, 
in the rest of the Air Corps there was not even 
a glimmer ing that radar was just around the
cor ner.35 He was also getting feedback by the 
sum mer of 1940 that the Me-110, which had 
been designed as a long-range escort fighter, 
was a failure in the Battle of Britain, and the 
Me- 110 itself had to be escorted.3 6  

The Impact of World War II 
The German attack on Poland in 1939 

seemed to be a splendid demon stra tion that 
Douhet had been right. The best place to get 
the stalking birds was in their nests, where 
they were helpless. That part of the Pol ish air 
force that es caped did so by dis pers ing to out
ly ing bases—where mainte nance and supply 
sup port were so poor that the sortie rate was 
driven low enough to be inef fec tive.37 Offen

sive counterair seemed to be the way, and 
noth ing in the expe ri ence seemed to contra
dict the general notion that air supe ri or ity 
came first, followed by inter dic tion, 
and—where neces sary—di rect support of 
ground forces through CAS. 

Battle of Britain 

Dun kirk before and Barba rossa after the Battle 
of Britain seemed to mask some of the doubts 
that should have arisen from the fight over the 
Brit ish Isles. The Germans started with their 
stan dard OCA against the RAF on the ground, 
but it did not go as well as it had in Poland. 
Here, they were faced with an inte grated air de
fense sys tem (IADS)—the first in the world. It in
cluded radar; a first-class pair of fighters, which 
were agile and heavily armed; a compe tent C2 

sys tem; and an elaborate anti air craft structure 
un der the opera tional control of the air com
mander. Fur ther, it also in cluded a good or gani
za tion of ground observ ers to supple ment the 
ra dar and first- class com mu ni ca tions. The Luft
waffe per sisted in its OCA at tack for a while, but 
when it became frustrated, turned to other ob
jec tives (like Lon don), shy of hav ing achieved 
com mand of the air. By mid- September 1940, 
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it had been de feated. The Luft waffe had made 
a start against Brit ish ra dar but for sev eral rea
sons still under es ti mated its impor tance. 

Many “lessons” came out of the Battle of 
Brit ain. Among them was the notion that 
maybe the bomber would not always get 
through after all. Defen sive counterair can 
some times work. In the words of Gen Carl 
Spaatz, 

A well dispersed air force is a most difficult 
target to destroy on the ground. Bombing 
attacks against airdromes have resulted in 
surprisingly little damage against aircraft and 
combat crews although considerable damage 
has been done to buildings and major 
permanent installations. However this damage 
does not prevent the units from operating 
effectively. On the other hand the action of 
fighters against hostile daylight raids has been 
very effective and in such cases where airplanes 
are brought down the combat crews are 
casualties, this in contradistinction to the 
destruction of planes on the ground. Since the 
combat crew eventually becomes the neck of 
the bottle this makes destruction in combat 
doubly effective. The RAF officers I have spoken 
to on this subject state that their pre-war 
conception that the place to destroy an Air 
Force is at their nests was wrong.3 8  

Combined Bomber Offensive 

The initial British attempts at bombing the 
Ger mans seemed to affirm that DCA had 
much more poten tial than had been antici
pated, and the RAF went over to night opera
tions to preserve the secu rity of the bomber 
force. This was done at a consid er able cost in 
tar get ac qui si tion and bomb ing ac cu racy, but 
it seemed neces sary. 

When the Ameri cans got into the bomb ing 
of Germany, they too learned that the 
bomber might not be able to get through with
ac cept able losses. Further, the USAAF made 
more of an effort to estab lish air supe ri or ity 
through OCA than did the RAF. The airfields 
and aircraft facto ries did prove hard to get, 
and later the im pact of bomb ing the Luft waf
fe’s fuel sources was felt only gradually, al
though from the late spring of 1944 the ef fect 
proved increas ingly signifi cant. But in the 

first half of 1944, most of the mayhem 
worked on the Luftwaffe was done in the 
air—by US long-range fighter escorts and 
bomber gun ners. Air su pe ri or ity was achieved 
by the deadline—the inva sion of Normandy.
How ever, the factors leading to that result 
were complex indeed. Suffice it to say at this 
point that the USAAF leaders came away with 
the idea that the bombers could get through 
with accept able losses only through a cam
paign that resem bled Mitchell’s approach 
more than Douhet’s. There would have to be 
both an air bat tle and an at tack on the ground 
eche lons of the enemy air force plus its sup-
port ing infra struc ture. Even in Russia, the ef
fects of the German OCA assault at the outset 
were only tempo rary, and at the end of the 
day the USSR owned the air, very largely 
through air battle there and over Germany it-
self. In the words of two of the princi pals, 

General Carl A. Spaatz: When did you know that 
the Luftwaffe was losing control of the Air? 

Reichsmarschall Hermann Göring: When the 
American long range fighters were able to escort 
the bombers as far as Hanover, and it was not long 
until they got to Berlin. We then knew we must 
develop the jet planes. Our plan for the early 
development of the jet was unsuccessful only 
because of your bombing attacks.39 

Messerschmitt 262, the jet Göring mentioned 
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The US Strate gic Bombing Survey (USSBS) 
seemed to agree. It attrib uted the German loss 
of command of the air to a combi na tion of at
tri tion of fighters in the air and on the ground 
and damage to aircraft produc tion, which de
layed that program and assured air supe ri or ity 
over Normandy. Command of the air was then 
sus tained by the addi tional measures of de
struc tion of aircraft fuel sources and, finally, 
the disrup tion of the transpor ta tion system, 
which wrecked supply and aircraft repair.40 

Pacific 

In the end, the war against Japan did not do 
much to change percep tions of the nature of 
the battle for air supe ri or ity. In the Pacific, 
too, the fac tors lead ing to com mand of the air 
for the Allies were complex. 

The irre place able Japanese pilot force suf
fered severe attri tion at the Battle of Midway 
and during the Solomon Islands campaign. 
The Japanese commit ted their best surviv ing
na val air units to the latter struggle and lost 
them. But they proved unable to replace 
them in part for the want of fuel, techno logi
cal limita tions, and bad doctrines. Liter ally 
hun dreds of half- trained pi lots went down in 
the Battle of the Philip pine Sea of 1944, to 
cite but one of many samples. 

Yet, there were also some clas si cal OCA op
era tions against Japanese bases in New 
Guinea before then, and the Southwest Pa
cific cam paign might even be seen as one de-
signed to cap ture air bases with ground forces
act ing in support of the main striking 
arm—the air forces. Again, the need for escort 
was demon strated there, and the length of 
the leaps that Gen Douglas MacArthur’s 
forces made was usually deter mined by the 
range of the fighters available. 

Judgments 

By the time the B-29 attacks on the Japanese 
home land started, the two Japa nese air forces 
(army and navy) were too weak to do much 
about them, even if they somehow could 
have been persuaded or coerced into coop er

at ing with one another. The bomber losses 
over Japan were but one-third of what they 
had been over Europe. Too, the Japanese 
train ing system had degen er ated to the point 
where nearly half of their losses were non
com bat—get ting lost or crashing on landing 
and the like. The Allies by midwar enjoyed a 
sub stan tial qualita tive and quanti ta tive ad -
van tage in aircraft and weapons, and though 
the Western organi za tions were hardly more
uni fied in com mand than the Japa nese, there 
did seem to be more unity of effort through
co op era tion.41 

It has seldom happened that victory is so 
com plete that the win ner has com plete ac cess 
to his victim’s country—and even to his ar
chives. That did happen with both Germany 
and Ja pan in World War II. Even that, though, 
does not reveal a picture that is abso lutely
com plete and abso lutely true. Often, the de
feated will tell the vic tors what the lat ter want 
to hear. Often, the inves ti ga tors will some-
how reveal to the defeated that which they 
want to hear. Often, much of the desired data 
is lost in the fi nal fires. But the USSBS is about 
as valid feedback as one ever gets from wars. 
Its fi nal judg ment on air su pe ri or ity in World 
War II was ex pressed thusly:“The Ger man ex
pe ri ence suggests that even a first class mili
tary power—rugged and resil ient as Germany
was—can not live long under full-scale and 
free exploi ta tion of air weapons over the 
heart of its terri tory. . . . The signifi cance of 
full domina tion of the air over the en
emy—both over its armed forces and over its
sus tain ing economy—must be empha sized. 
That domina tion of the air was essen tial.”42 

The Battle for Command of the 
Air in Korea 

At the time of the USSBS re port, few peo ple 
thought that any war in the future would be 
any thing but a total war. Fewer still thought 
that our wartime ally, the USSR, would soon 
be our en emy—and that be fore the dec ade was 
gone, she would explode a nuclear device. 
And fewer yet suspected that we would again 
be involved in an overseas war before the air-
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B-29s suffered relatively little attrition over Japan in World War II, but the MiGs shut down their daytime operations near 
the Yalu River in Korea. 

craft with which we had fought World War II 
had worn out.4 3  

Yet, we were back in combat in Korea be-
fore the fifth anni ver sary of V-J day. The tiny 
North Ko rean air force was wiped out in short
or der, but soon the People’s Repub lic of 
China, now the second great Commu nist 
state, had inter vened in the war. Airpower 
was a disap point ment in Korea to most air -
men. But it was not be cause of the want of air 
su pe ri or ity. Most of them felt that we en joyed 
more or less complete supe ri or ity not only 
over the battle lines but all the way up to the 
Yalu River. It is true that there were some 
pretty fierce air battles, by then all jet, over 
the northern most reaches of North Korea. 
How ever, the United Nations (UN) forces 
seemed to have a free ride all over South Ko
rea and almost up to the northern borders of 
North Korea.44 

Many inter pre ta tions of the frustra tions 
with airpower rest upon the notion that the 
new form of lim ited war de nied UN forces the 
pos si bil ity of conduct ing an OCA campaign 
against the Commu nist air forces on the 
ground. Rather, they had to depend wholly 
on the air battle and to do so at a long range 

from friendly air bases and in the en emy ra dar 
en vi ron ment. That yielded three great ad van
tages to the enemy: numbers, the ability to 
ref use battle, and ground-control inter cept
di rec tion by radar.45 Too, the Chinese air 
force had MiG-15s that were surpris ingly 
com pe tent in some ways, even in com pari son 
to the US F-86 Sa bre, which did most of the air 
com bat on the UN side. Until very late in the 
war, American airplanes were armed only 
with .50-caliber machine guns, whereas the 
MiGs had cannons—with much heavier pro
jec tiles, albeit with a lower rate of fire. Mis
siles were not on the scene yet for either the 
air or the ground defenses—al though ground 
fire did impose many casual ties on UN air-
craft. 

The war did have an OCA dimen sion to it, 
not with stand ing the fact that the rules of en-
gage ment (ROE) prohib ited the B-29s from 
cross ing the border and the MiGs made it too 
dan ger ous for them to do so in any event (in 
day light). The Chinese did, however, try to 
ex tend their base structure southward to in-
crease their pressure on the inter dic tion air-
planes in the north and perhaps to provide 
some air support to their troops in the line.
How ever, the B-29s and fighter-bombers suc-
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cess fully denied that exten sion by their con-
tin ual at tacks on bases un der con struc tion.46 

The organi za tion of airpower in the Ko
rean War was anything but central ized. The 
Air Force did create a joint opera tions center 
and won the co op era tion of the other serv ices 
in it, but that had lit tle ef fect on the air bat tle. 
The air combat in MiG Alley up at the Yalu 
was largely an Air Force af fair, as the Navy and
Ma rine Corps did not yet have fighters that 
were at all competi tive with the Commu nist 
jets. So, the lack of central ized organi za tion 
did not matter much for the air supe ri or ity
bat tle.4 7  

In the end, the judg ment was that the su pe 
rior combat expe ri ence among the American 
fly ers was the de ci sive thing in gen er at ing the
over whelm ing kill ratios against the MiGs. 
The Sabre was not supe rior to the MiG-15 in 
some impor tant respects. Its arma ment had a 
much higher rate of fire, but the Commu nist
can nons had a much larger projec tile weight. 
The MiG also had a weak gunsight, a small 
am mu ni tion load, and guns that often 
jammed.4 8 The offi cial organi za tion certainly 
had little to do with the ratio. The Commu
nists had the advan tage in C2 in their own 
ground- controlled inter cept (GCI) envi ron
ment. They also had the ability to refuse bat
tle and a large numeri cal ad van tage. So, there 
is little left but combat expe ri ence to explain 
it. And that was largely fortui tous. Only five 
years had passed since World War II, and 
many of the seasoned veter ans of that con
flict were still in good shape and on active 
duty or in the reserves.49 Perhaps all that led 
to compla cency in America—es pe cially in 
light of the fact that few came away with any 
thought of ever again engag ing in a limited 
war on the Asian mainland. 

In the years imme di ately follow ing Korea, 
the commander in chief and the secre tary of 
state were telling the country there would be 
no more Koreas. Although fighter and 
ground- attack avia tion were never ig nored al -
to gether, the empha sis was very much on 
mas sive retalia tion. It was the heyday of Stra
te gic Air Com mand (SAC), and for all oth ers it 
seemed that the only way to get funding was 
to acquire a slice of the nuclear pie. Still, it 

was during the Eisen hower admini stra tion 
that some im por tant things were done that af
fected US conven tional war capa bili ties. The 
For restal class of aircraft carri ers came on the 
line—the Navy got its super car ri ers after all. 
The C-130 rolled out in 1956 to become one 
of the most success ful tacti cal aircraft pro -
grams ever. One of the best nonnu clear weap
ons in history, the M-61 Gatling gun, got its
ini tial opera tional capa bil ity (IOC) in 1958 
aboard the F-104 and F-105. Too, AAMs ap
peared for the first time, and one of them—the 
AIM-9 Sidewinder—got its initial kills aboard 
Chi nese Nation al ist F-86s that same year.50 

Be fore Eisen hower left office, the first SAM 
kill was achieved when a US U-2 was brought 
down over Russia by an SA-2. That these 
things would work a substan tial change on 

The M-61 Gatling gun came on the line in 1958 and still 
equips practically all US fighters except the Marine Corps 
Harrier, Air Force F-117, and Air Force A-10 Warthog. 

the world of air combat was only dimly per
ceived. 

His tory may rec ord that in one re spect, the
Eis en hower admin istra tion’s foresight was 
crys tal clear—the space part of air and space
su pe ri or ity. The German combat employ
ment of ballis tic missiles in World War II 
even while General Eisen hower was cam
paign ing across France set the world thinking 
about the future of space and space weapons. 
Soon after, both RAND and the Scien tific Ad
vi sory Board were de clar ing that sat el lites and 
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in ter con ti nen tal ballis tic missiles (ICBM) 
might soon become practi cal.51 

The re mark able thing about the ini tial space 
pol icy was that Eisen hower, himself a military 
man, chose the “freedom of the seas” rather 
than the “command of the air” model to be 
sought as human ity first extended its military 
ac tiv ity into space. Well before anybody had 
or bited anything in space and before he could 
have had an ink ling that the Rus sians would do 
so first, President Eisen hower estab lished the 
pol icy of freedom of space—similar to freedom 
of the seas. A part of that was his “open skies” 
pro posal at the summit of 1955 and his whole 
ef fort to keep military space and civil ian space 
ac tivi ties strictly separated—and to give the lat
ter a command ing role. His whole effort was 
greatly facili tated by the fact that the Sovi ets 
un der Khrushchev launched sputnik without 
any attempt to get permis sion for overflight, 
and the satel lite clearly flew over US terri tory 
re peat edly and with impu nity.5 2  

So, well be fore Gary Pow ers was shot down 
in the U-2 in May 1960 for violat ing Soviet 
air space, the Eisen hower admini stra tion had 

cili tate space recon nais sance that was to un-
es tab lished the freedom-of- space idea to fa

Although the emphasis in the 1950s was on strategic 
nuclear warfare, tactical doctrine and technology were 
not ignored; the C-130 has been used for all sorts of 
tactical missions as a gunship, bomber, airborne delivery 
of troops and resupply, medical evacuation, and many 
other functions. Starting in 1970, portable infrared 
missiles like the SA-7 became a threat, and one 
countermeasure was the launching of flares. 

der write the viabil ity of both deter rence and 
arms control. At first and for a long time, the 
space program clearly had a strate gic orien ta
tion although it sometimes had tacti cal ef
fects. Among its early achievements were the 
reve la tions that nei ther the “bomber gap” nor 
the “missile gap” had any basis in fact. That 
was an impor tant factor in the level ing off of 
the US stra te gic nu clear or der of bat tle, which 
in turn led to sta bi li za tion of the nu clear arms 
race. 

Space- based weather forecast ing began to 
have a signifi cant ef fect on the Viet nam War. 
Com mu ni ca tions technol ogy was so facili
tated by satel lites that it actu ally became an 
im pedi ment in some cases. During the 
evacua tion of Saigon in 1975, for exam ple, 
the presence of a satel lite commu ni ca tions 
ter mi nal in the Defense Atta ché Office (for
merly the Military Assis tance Command, 
Viet nam [MACV] headquar ters building) was 
a god send. Ul ti mately, all other links with the
out side world were broken. But satel lite com
mu ni ca tions made it so easy for many leaders 
eve ry where to reach the few of fi cers re spon si
ble for marshal ling the evacuation that they 
hardly had time to attend to their urgent du
ties—they were so busy answer ing queries 
from every headquar ters between Nakhon 
Phanom and Washing ton.53 

Two years earlier, during the Yom Kippur 
War, the super pow ers had been better in-
formed as to what was going on at the battle-
front than were the combat ants themselves. In 
part, this was due to high-altitude recon nais
sance from the SR-71 and the Foxbat. In part, 
too, both sides were getting satel lite photo-
graphic intel li gence that was instru men tal in 
bring ing a truce to the fighting—and to the sta
bi li za tion of Middle East politics ever since.54 

Up to that point, then, I suppose that one 
could ar gue that the United States did not have 
space su pe ri or ity. She could op er ate freely there 
her self but could not deny the adver sary the 
free use of the medium. Still, the fact that the 
So vi ets could also work there with impu nity 
was not alto gether nega tive in its im pact on US 
na tional inter ests. We now turn to a review of 
an im por tant new book as a ve hi cle for dis cuss-
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ing the Vietnam War phase of the history of 
air and space su pe ri or ity the ory and doc trine. 

“Clashes”: A New View of the 
Struggle for Air Superiority over 

Vietnam 
So the United States entered the war in Viet

nam in stages with out much thought as to what 
her real ob jec tives were, nor how she would get 
out. Her Air Force and Navy had emerged from 
Ko rea without much change in their doctrines 
on air su pe ri or ity and proba bly had not fully ar
ticu lated the impli ca tions of the subse quent 
new tech nol ogy of AAMs and SAMs. It is proba
bly also true that the services had not much 
con sid ered that rela tion ship between guerrilla 
war and air power, nor were they as ad vanced in 
elec tronic warfare (EW) as they might have 
been. At the outset of Vietnam, precision-
guided muni tions (PGM) technol ogy had 
hardly advanced at all (in princi ple) over the 
Azon guided bombs that had been used in Ko
rea. Col Marshall Michel has now come forth 
with a new book* ex plain ing how all that came 
to pass and how the perform ance might be im
proved in the future. 

Thesis 

Mi chel makes a per sua sive ar gu ment that is not 
al to gether new. The US air forces—Navy and Air 
Force—held their own for the early part of the 
war, once they found techni cal answers to the 
new SAM threat to their command of the air. 
But things turned sour during 1967, in part be-
cause the Vietnam ese themselves were learn
ing, and the techno logi cal responses were hav
ing a dimin ish ing effect against them. 
Op era tion Rolling Thunder was shut down in 
the spring of 1968, and in the months that fol
lowed, the Navy went to work and repaired its 
train ing program with its Top Gun opera tion; 
the Air Force made some techno logi cal im
prove ments but then did not do much with the 
air- to- air training effort. The result was that 

when the Linebacker opera tions came in 
1972,5 5the Navy fared much bet ter than did the 
Air Force. Only since then has the Air Force re-
paired the training system with such things as 
Red Flag, changes at the Fighter Weapons 
School, and other programs.5 6  

Is the Author an Authority? 

Colo nel Michel has fine creden tials for doing 
such a book. A native of New Orleans, he 
came into the Air Force in 1966 and flew com
bat sorties—more than three hundred—out of 
Udorn, Thai land, some in the RF-4 and oth ers 
in the F-4E. He later spent time as assis tant air 
at ta ché in Is rael and on the Is raeli desk for the 
Joint Chiefs of Staff (JCS). He then flew a tour 
in F-15s at Langley Air Force Base (AFB), Vir
ginia. Michel later was on the NATO staff and 
re tired in 1992. His writing style is excel lent, 
and though he seems knowledge able on na
val aviation, the vast prepon der ance of his 
docu men ta tion is of Air Force origins. He has 
a nice combi na tion of practi cal expe ri ence 
and profes sional study, but it is probably fair 
to say that his search of the litera ture on air 
and space supe ri or ity was compe tent but not 
ex haus tive. 

One of Colonel Michel’s degrees is in En
glish from Georgetown Univer sity, and that 
shows in his writing. Another, in inter na
tional rela tions, is from Catholic Univer sity. 
He was also a fellow both at the Harvard Cen
ter for Inter na tional Affairs and at Tel Aviv 
Uni ver sity. He is now working on another 
book, this one focused on Linebacker. It does 
seem to me that he makes one assump tion 
that there is in the Air Force an inverse rela
tion ship between rank and the ability to 
profit from construc tive criticism. A second 
might be that there is a direct rela tion ship be-
tween high rank and the fra gil ity of egos. Per-
haps a third is that command ers and other 
high- ranking offi cers are omnipo tent. I have 
no evi dence that Mi chel was ever a flying- unit 
com mander, and those ap par ent as sump tions 
make me suspect that he was not. 

*Clashes: Air Combat over North Vietnam, 1965–1972 (Annapolis: Naval Institute Press, 1997). 
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The Argument 

Clashes explains the disap point ments of the 
bat tle for the command of the skies over 
North Vietnam as arising from a vari ety of 
fac tors, the most impor tant of which is unre
al is tic air combat training before and during 
the war. Among the others, though, were 
equip ment short com ings. The main air- to- air 
fighter on the US side was the F-4, much 
larger than the MiGs it fought. That, plus the 
fact that it had a smoky engine made it less 
likely that the American crewmen would see 
their enemy before they themselves were 
spot ted. Too, the de sign of the F-4 (origi nally
in tended to be a fleet-defense fighter against
non ma neu ver ing, large targets) yielded poor
all- around visibil ity, which was espe cially 
bad toward the rear—the most likely avenue 
of enemy attack. Further, in the F-4C—the Air 
Force version—the cockpit layout was not 
“user friendly.” The switches were placed 
hither and yon, which made it diffi cult for 
the crews to manipu late them at the same 
time they were keeping watch for enemies 
out side the cockpit. Finally, the aircraft did 

An Air Force F-4G for the suppression of enemy air 
defenses (only the F-4E had a gun installed) 

not have an inter nal gun in either the Navy 
(F-4B) or the Air Force versions (F-4C and D). 
Here, Michel seems to imply that the short
com ings were somehow the fault of the sen
ior leader ship in the Air Force. 

The air- to- air weap ons were also highly in
ef fec tive. Ra dar mis siles were par ticu larly dif

fi cult to set up in the heat of com bat, and one 
had to keep the F-4’s ra dar point ing at the tar-
get for the entire flight time of the missile.5 7  

The AIM-7 Sparrow (radar guided, semiac
tive)58 was large, about a quarter of a ton, and 
it had a smoky en gine—both fac tors mak ing it
eas ier to spot and evade with violent maneu
vers. Too, when the Navy first devel oped the 
mis sile in the 1950s, solid-state electron ics 
had not yet appeared, and miniaturi za tion of 
elec tronic parts had just begun. Thus, the 
early ver sions of the Spar row were far less re li
able than desired. Also, the ROE required a 
vis ual identi fi ca tion of the target before fir
ing, which greatly inhib ited the use of the 
AIM- 7s. So, in the end, the kill rate with them 
in Viet nam was down around 10 per cent, and 
two- thirds of them malfunc tioned when Air 
Force crews tried to fire them. 

The AIM-9 Sidewinder was a heat seeker 
(in fra red [IR]) also devel oped by the Navy in 
the 1950s. The IR system was much simpler 
than radar missiles and thus more reli able. 
But it also was depend ent on earlier-
generation elec tron ics and con se quently very
sub ject to failure. Too, its rocket motor was 
ex ceed ingly smoky,59 and its abil ity to make a 
high-G (very sharp) turn was limited—so it 
could also be avoided if spotted in time. Still, 
the Sidewinder kill ratio was only about 18 
per cent. Colonel Michel does explain, 

AIM-7 Sparrow (top) and the AIM-9 Sidewinder (bottom) 

though, that one of the reasons the Navy 
achieved a better record was its greater reli
ance on the more reli able and simpler-to- use 
IR missile than on the radar weapons. (The 
Navy’s best-trained air-to- air units flew the 
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F-8, which was not equipped to fire the ra
dar missiles.) 

None of the Navy’s F-4s ever used a gun in 
com bat—they never ac quired a model with an
in ter nal weapon and could not use the exter
nal gun pod because it would have elimi
nated the use of the center line exter nal fuel 
tank, which would have been unac cept able 
for carrier opera tions. Even before the war, 
the Air Force had under taken the devel op
ment of an exter nal gun pod contain ing a 20 
mm weapon. It turned out to be a good piece 
of equipment, but it did limit the perform
ance of the air plane be cause of its drag, and it 
never was as accu rate as an inter nal gun. The
F- 105 had such an inter nal gun from the be-
gin ning and made some of its kills with that 
weapon—it did not have a radar-missile capa
bil ity, but it also made some kills with the 
Side winder.

Mi chel demon strates that another reason 
for the Navy’s supe rior record was the excel
lence of its shipborne GCI, called “Red 
Crown.” Even the Air Force crews, when they 
were close enough to the coast, avowed that 
ra dar con trol and warn ing was su pe rior to the 
Air Force provi sions in the “College Eye” ra
dars aboard C-121s or the “Te aball” warn ings
com ing from a ground facil ity at Nakhon 
Phanom. 

Fi nally, Mi chel ex plains that the Navy had 
the easier problem in many ways. Its oper at
ing ar eas were on the coast, re quir ing very lit
tle time over enemy terri tory. But the Air 
Force aircraft had a long drag from Thailand 
across the whole of North Viet nam to the tar-
gets in the eastern part of the country. Thus, 
Air Force crews were under enemy surveil-
lance and fire for much longer peri ods. Also, 
he ex plains that the Viet nam ese de ployed the
MiG- 21s against Air Force forma tions more 
than against the Navy, and the latter was 
faced with the obso les cent MiG-17 much 
more frequently than was the Air Force. 

Nev er the less, Michel denies that that 
situa tion excused the Air Force for its infe rior 
rec ord. His main complaint was the inade
quacy of air combat training before and dur
ing the war. This he lays at the door of senior 
lead er ship, al though he does al low that there 

was a substan tial conser va tive streak among 
the teachers at the Fighter Weapons School. 
Their ap proach to train ing was much too con
ser va tive, and the air- to- air por tion of the pro-
gram consis tently received too little empha
sis. A part of this arose from the heavy
con cen tra tion on the nuclear-strike mission 
in the years fol low ing Ko rea. Also, many com
mand ers were too hy per sen si tive to the risk of
ac ci dents to permit truly real is tic air combat 
train ing. Then too, the conser va tism of the 
sen ior gener als made the Air Force stick with 
an inade quate tacti cal forma tion—the “Fluid 
Four”—long after the Navy had demon strated 
the supe ri or ity of its “Loose Deuce.” Finally, 
the conser va tism of senior Air Force leaders 
also caused them to cling to a techno logi cal
ex pla na tion for the disap point ment after 
Roll ing Thunder—that the poor kill ratios 
were to be expected because we were oper at
ing in the enemy GCI envi ron ment without 
ra dar warn ing and con trol of our own. But the 
Navy was usu ally able to em ploy the ra dar fa
cili ties of ships standing hard by the shore. 
The re sult was that the Navy turned to briskly 
and built up a splendid “Top Gun” training
pro gram60 while the Air Force sought only 
tech no logi cal so lu tions un til af ter Line backer
ex posed the unwis dom of that. 

Evaluation 

My es ti mate is that Clashes is the best book in 
print on the subject. But it is not perfect. The 
sources used are largely limited to Air Force 
docu men ta tion and only a few of the most 
promi nent published works on naval avia
tion. Michel uses the Air Force’s Red Baron 
stud ies very ex ten sively. There aresome in fer
ences drawn that may not come from the
docu men ta tion but from his crew-member 
ex pe ri ence. One exam ple is that the absence 
of a gun from the design of the F-4C was the 
fault of Air Force senior leader ship. I suspect 
that the whole thing is much more complex 
than Michel imagines. The way that Lt Gen 
John J. Burns explains it is that the A-7, F-4C, 
and F-111 were forced upon the Air Force as a
pack age, at least inso far as some of their de-
sign features were concerned, by Secre tary of 
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De fense Rob ert McNa mara. He came to of fice 
de ter mined to im prove ac count abil ity and to
re duce the inef fi cien cies arising from service 
pa ro chi al ism. 

One dimen sion of this was to get the ser
vices to em ploy more “com mon al ity” in their
aircraft- acquisition programs. The Navy did 
not require an inter nal gun for the F-4 be-
cause it was de signed to be a fleet- defense in
ter cep tor. McNamara wanted the airplane to 
equip both services, and the initial diffi cul
ties with the F-105 helped him achieve that. 
When the Air Force was finally persuaded to 
ac cept the F-4, the secre tary put strict limits 
on the modi fi ca tions that would be made to it 
to make it suitable for Air Force service. One 
that was permit ted was the addi tion of a du
pli cate set of controls—which were not in the 
Navy version—to the back cockpit. The Air 
Force also wanted an in ter nal gun, but the Of
fice of the Secre tary of Defense would not 
per mit it—until after combat over Vietnam 
proved its essen ti al ity. By then, it was neces
sary to come out with an entirely new 
model—the F-4E—to accom mo date it. The 
side- by- side seating in the F-111 is another 
ex am ple. The visibil ity from the cockpit of 
that airplane is poor, and the Air Force could 
not have tandem seating because that would 
have made the airplane too long for aircraft 
car rier eleva tors. In the end, the Navy never
pur chased any 111s.61 The point is that the 
gen er als in the Air Force are not as omnipo
tent as most flyers, includ ing me, have tradi
tion ally thought them to be. That is as it 
should be in a democ racy, even when it re
sults in some wrong deci sions from time to 
time. 

An other standard lament of crew mem 
bers, espe cially those in the fighter force, is 
that the gener als of the pre-Vietnam days 
were too timid to permit real is tic air combat 
train ing. General Burns shares that opinion 
with Colo nel Mi chel.62 Doubt less they have a 
point, but what is of ten left out of that la ment 
is that the acci dent rate certainly did come 
down greatly during the late 1950s and early 
1960s. It seems to me that there was a certain 
devil- may- care/boys- will- be- boys atti tude 
among the flyers in the early fifties, but the 

“buzz ing” of girl friends’ houses was much di
min ished after 1955, when the service began 
to exert more profes sional disci pline on the 
of fi cer corps. Indeed, more lives may have 
been saved in the ensu ing decade than were 
lost in the skies over North Vietnam—just an-
other dilemma of high command, I sup-
pose?63 Finally, we came away from the war 
against Kim Il Sung with a stout “no-more-
Koreas” atti tude that neces sar ily led to em
pha sis among fighters on conti nen tal air de
fense against high-altitude, nonma neu ver ing
bomb ers. 

In the end, though, those comments are 
only quibbles. Again, I say that Clashes is, to 
my knowledge, the best thing in print on the 
air war over North Vietnam, and APJ’s audi
ence should give it a high place on their read
ing list. It may not be the last word, though,
be cause there is a book in the offing by a
long- time member of the Air Force History 
and Muse ums program, Dr. Wayne Thomp
son, that will ap pear in the next year or so; his 
book should supple ment if not super cede 
Colo nel Michel’s fine work. Thompson, who 
has done much cred it able work there over the 
last couple of decades and was a prominent 
mem ber of the Gulf War Air power Sur vey, has
com pleted the draft of Re bound: The Air War 
over North Vietnam, 1966–73. It should be in 
print within the next year. Re bound and 
Clashes are both positive signs that airpower
his tory is matur ing beyond the histri on ics of 
the 1960s. 

Air Superiority 
after Vietnam 

For a number of years after 1972, the 
Ameri can air forces did not do much air fight
ing. Several times, foreign air forces got in
volved in com bat, but they all were so lim ited 
that what emerged was largely a set of specu
la tions rather than any “lessons.” 

Be fore the final American humilia tion in 
Viet nam, the Israeli air force (IAF) executed a 
cam paign that added to its already- great mys
tique. In the open ing hours of the 1967 war, it
de stroyed the Egyptian air force in an OCA 
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op era tion that would have made Douhet 
proud. The war began with a preemp tive 
strike on Egyptian airfields and radar sites. 
More or less complete surprise was achieved, 
and restrikes were con ducted with im pres sive
dis patch and minimal ground times. At the 
end of the campaign, the Israelis claimed to 
have destroyed over four hundred Arab air-
craft, close to 90 percent on the ground. Al
though the missile war was in full swing in
Viet nam at the time, it seems that all the air-
to- air kills on both sides came from guns. At
oll air-to- air missiles were fired, and one did 
some dam age—but ap par ently no air craft was 
brought down by a mis sile. The Is raelis domi
nated the air battle, but by far the greatest 
dam age was done by the attacks on the ene
mies in their nests.64 

The dramatic IAF victory had multi ple ef
fects. First, it set off an aircraft-shelter build
ing pro gram not only all over the Middle East 
but also among the NATO and Warsaw Pact 
air forces. Second, it accel er ated the Arab 
move into ground-based missile defenses, 
not only around their air bases but also ulti
mately leading to the building of a formi da
ble mis sile belt along the Suez Ca nal. Third, it
im posed such a humilia tion on the Ar
abs—and they lost so much impor tant terri
tory—that it probably made another war in
evi ta ble. Finally, the addi tional buffer space 
gained by the Israelis and the ease of their 
1967 victory may have lulled them into a 
false sense of secu rity.

Not with stand ing the splendor of Israel’s 
vic tory, the Six-Day War may not have been 
the IAF’s finest hour. Accord ing to Michael 
How ard, doctrine is always wrong, and he 
whose doctrine is the least wrong and whose
sys tem is the most flexi ble will win. This is so 
be cause he will be able to com pen sate for the 
wrong ness more rapidly than can his en-
emy.65 

The war of attri tion from 1967 to 1970 
taught the Israelis that a preemp tive,
Douhet- like strike would not likely work 
again. In any event, it would be too costly in 
terms of world opinion—es pe cially so in the 
United States. By 1973 there were mis sile bat
ter ies around the most impor tant Arab bases 

and along the Canal, and the IAF had largely 
been ree quipped with Ameri can air craft, prin
ci pally the A-4 Sky hawk and the F-4 Phan tom. 
There were plenty of signals of an impend ing
at tack, but the Israelis did not believe them. 
Pos si bly that was be cause they did not un der
stand that the Arabs no longer had the de
struc tion of the Israeli state in mind but were 
go ing for more limited objec tives. Further, it 
pos si bly was because of compla cency, and 
cer tainly because of a false assump tion that 
there would be 48 hours ad vanced warn ing.66 

This time, there would be a more complex 
and closer-run contest for the command of 
the skies. The ground-based element was to 
play a much larger part than thereto fore. The 
firm doctrine that air supe ri or ity has to come 
first was compro mised for the sake of ground
sup port, espe cially on the Golan Heights, 
where it seemed for a while that the Syrians 
were about to break through to the sea. It was 
a clas si cal case of a ground emer gency se ri ous 
enough to divert airpower away from its pri
mary task—the winning of air supe ri or ity as 
en vi sioned above in the passages on the new 
AFDD 1. Too, it was a wonder ful demon stra
tion of the flexibil ity of airpower, in that the 
IAF was switched from the Sinai Desert in the 
south to the Golan Heights in the north with 
blaz ing speed. And it seems that it saved the 
day in so doing. The cost, though, was enor
mous. The Israelis had reequipped their 
forces with aircraft but had not gone as far as 
they might have in the acqui si tion of PGMs 
and electronic counter mea sures (ECM) pods.
How ever, in this war there were signifi cant 
num bers of kills by both AAMs and SAMs. Fur
ther, the shoulder-fired anti tank missiles had 
a field day in the biggest tank battles since 
Kursk in 1943.67 Howard suggests, then, that 
one does not gauge the true measure of an air 
force when things go perfectly accord ing to 
plan, but when the plan becomes a shambles 
and the force nev er the less has the pres ence of 
mind and flexibil ity to snatch victory from 
the jaws of de feat. If that is valid, then per haps 
Yom Kippur is a better indi ca tor of greatness 
than 1967 was. 

The next air com bats came in the Falk lands 
War and the Israeli opera tions in the Bekaa 
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Val ley, both in 1982. In the former, most of 
the air-to- air kills were by missile, and ship-
board defenses seemed inade quate, notwith
stand ing some SAM kills. The Brit ish suf fered 
pain ful ship losses and might have suffered 
many more if the safe-and- arm devices of the 
Ar gen tin ean bombs had worked prop erly (ac
tu ally, it was improper launching tactics that 
pre vented the devices from function ing as 
de signed). In the latter case, the IAF proved 
that it had learned its lessons well. In com
pany with the Israeli ground forces, the IAF 
man aged to shut down the Syrian SAM sys
tem with impres sive speed, exten sive use of 
re motely piloted vehi cles (RPV), and an air
bat tle that went heavily in the Israeli favor. 
Both expe ri ences suggested that the com
mand of air and space would continue to be 
de ter mined by some combi na tion of surface 
at tack and air fighting plus fire from ground 
guns and missiles. In the Falklands, AIM-9L 
Side wind ers were respon si ble for the greater 
part of the Brit ish air- to- air kills, and the very 
high success ratio suggested that reli abil ity
prob lems with that missile had been over-
come. Practi cally all of the kills of the IAF at 
the Bekaa Valley were by missiles.68 

The Navy and Colonel Michel were cer
tainly right in say ing that a part of the Roll ing
Thun der diffi culty over North Vietnam arose 
from train ing, not tech nol ogy alone. Af ter all, 
there is no evidence that the Commu nist
weap ons were any better than the American 
ones. The Navy moved quickly to estab lish a 
rig or ous, special ized air-to- air training pro-
gram (Top Gun) for its F-4 pilots, and that 
seemed to have imme di ate effects. 

As noted, Michel argues that the Air Force 
lead er ship did not want to admit a weakness 
and blamed it in stead on tech nol ogy. Per haps 
that is true, but it is also true that there were 
but four years between the bomb ing halt and 
Line backer—and that is not all that much 
time to get a ma jor train ing op era tion started. 
Soon after, though, the Red Flag exer cise was 
set up on the ranges at Nellis AFB, Nevada, 
com plete with electronic tracking and re-
cord ing meth ods and elabo rate video de brief
ing sys tems. The range was equipped with ac
cu rate simula tions of practi cally all of the 

ground threats the West was liable to face, 
and American and allied units were cycled 
through the program at frequent inter vals.69 

The Air Force Fighter Weapons School was 
col lo cated with Red Flag and played an impor
tant role in the reforms. It brought in select in
struc tor pilots from field units and subjected 
them to an in tense, un usu ally rig or ous train ing
pro gram. If those students graduated, they 
went back to their units with a special status 
and exper tise to pass on the latest thinking 
about air combat to their colleagues.7 0  

Ad di tion ally, again follow ing a Navy lead, 
elabo rate air combat maneu ver ing instru
men ta tion (ACMI) systems were installed at 
vari ous loca tions around the United States 
and at some places overseas. Although not as 
elabo rate as the instal la tions at Nellis, they 
nev er the less were able to ac cu rately track and
rec ord fairly complex mock air battles over 
their lo cal ranges. Then the re corded ma te rial 
was used in a new and rigor ous debrief ing 
pro gram that vastly im proved the re al ism and
ef fec tive ness of continu ing training. 

For some time af ter the fall of Sai gon, the Air 
Force maintained both a Soviet Awareness 
Group and an aggres sor squadron. Both were 
charged with becom ing expert in Soviet cul
ture, technol ogy, and doctrine and with travel
ing about the United States to pass on their ex-
per tise to users. The aggres sor squadron was 
equipped first with T-38s and later with F-5s so 
as to permit dissimi lar air-to- air training. Prac
tice air combat maneu ver ing between F-4s had 
lim ited effects in prepar ing US crews to face 
MiGs, and the F-5s were a fairly close approxi
ma tion of the MiG- 21. Ac cord ing to Mi chel, the 
re sults were at first much in the fa vor of the F-5 
ag gres sors, but fairly soon the line crews were 
able to reduce the gap.7 1 Added to this was a 
new, more aggres sive policy toward home-unit 
train ing that many fighter pilots feel was the 
most signifi cant factor.72 

Fi nally, there were some highly impor tant
re forms in areas other than the air-to- air bat
tle that affected it in a signifi cant way. One 
was devel op ment of the stealth bomber—the 
F- 117. That was impor tant because it was so 
hard to detect on radar that if it flew at night, 
the support package needed for other attack-
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ers to protect them from the stalkers was un
nec es sary. Another item was that the increas
ing avail abil ity of PGMs and their sub stan tial
ad van tage in accu racy over unguided bombs 
meant that a strike package contain ing few 
“shoot ers” would ad min is ter a higher level of
dam age to the target than would have been 
the case in Vietnam. That meant that the 
United States could afford to include many 
more support aircraft to protect the “shoot 
ers” from the enemy airborne and ground-
based stalk ers. It also meant that eas ing of re-
quire ments for air-to- ground training re-
leased more time for air-to- air practice. 

By the 1990s, although we had not yet de
ployed lethal instru ments in space, the non
le thal ones were making a substan tial contri
bu tion to air and space su pe ri or ity. Cer tainly,
space- based weather recon nais sance contrib
uted in many ways, even in the days of the 
Viet nam War. By 1990 it yielded a sub stan tial
ad van tage in planning attacks and provid ing 
for force protec tion. Space assets also were a 
large help in recon nais sance and the 
air-“recce” units had all but dis ap peared from 
the forces. Also, in conjunc tion with the new 
air borne warning and control system 
(AWACS) in the jet aircraft that replaced the 
“Col lege Eye” in the C-121 “Connies” of 
which Mar shall Mi chel com plained, space as-
sets were making warning and battle damage
as sess ments (BDA) much more effec tive than 
they had been. Although it was to prove im
pos si ble for the air campaign to completely 
shut down Saddam Hussein’s commu ni ca
tions, their degra da tion, combined with the 
enor mous benefit of the new US space-based 
com mu ni ca tions links, yielded another huge
ad van tage. 

Fi nally, the Goldwater-Nichols Depart
ment of Defense Reor gani za tion Act of 1986 
had greatly strength ened the role of the chair-
man of the JCS and the area command ers in 
chief (CINC), and that was argua bly a sub
stan tial step in the di rec tion of the tra di tional 
Air Force organ iza tional and doctrinal pref er-
ence.73 Legis la tion and the policies growing
there from made it not only feasi ble but also 
ad vis able for the CINCs to appoint a joint 
force air compo nent commander (JFACC).74 

This seemed to promise that the ideal of cen
tral ized control of airpower at the theater 
level by a coequal air commander would fi
nally be real ized. 

The Gulf War 
Some people have suggested that any old 

strat egy would have brought the Iraqis down 
in 1991. The impli ca tion might be, then, that 
the battle for the command of air and space 
against a paper tiger means little for the fu
ture. It is true that it was a lopsided victory. 
The OCA part of the campaign in its air-to-
ground dimen sion worked like a charm. The 
F- 117 did always get through.75 The degra da
tion of the Iraqi de tec tion and C2 sys tems was 
quickly accom plished, and it certainly added 
to the ease with which the air- to- air part of the
cam paign was completed. The F-15s cleared 
the skies of the few enemy aircraft that ven
tured forth, and the coali tion suffered no 
more than one suspected air-to- air kill. The 
com bi na tion of stealth as well as lethal and 
non le thal SEAD largely suppressed the SAM 
threat and in turn permit ted coa li tion aircraft 
to do their missions at medium and high alti
tudes above the AAA and shoulder-fired SAM 
threats. The spread of PGM technol ogy en
abled them to actu ally hit targets from those 
al ti tudes. They also made feasi ble what John 
War den calls “paral lel attack” (as opposed to 
se quen tial).7 6 That empow ered the coali tion 
to overwhelm the defenses as a synergy arose 
from the destruc tion of so many OCA targets 
nearly simul ta ne ously. 

BLU-109 penetrating bomb body, two thousand pounds 
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The stout air craft shel ters built by Iraq and 
many other nations in reac tion to the “les
sons” of the 1967 Arab-Israeli War proved 
use less—ex cept per haps as mag nets at tract ing 
PGMs to empty shelters. The combi na tion of 
pre ci sion and pene trat ing bomb bod ies made 
it so.77 

Added to those great advan tages was the 
fact that the coali tion enjoyed a huge infor
ma tion edge by virtue of an extreme imbal
ance in the ac cess to space re sources—the Gulf 
War was called the first space war. In short, 
the coali tion enjoyed air and space suprem-
acy.7 8 This time, the adver sary did not even 
en joy the access that the Arabs had in the 
Yom Kippur War through the Sovi ets. The 
cold war having ended, the Russians were no 
longer the patrons of the Iraqis, and the only
ac cess Saddam Hussein might have had was 
through commer cial space assets. But was 
that imbal ance just a flash in the pan, or can 
we hope for more to come? 

Mis siles ac counted for prac ti cally all of the
air- to- air kills in the Gulf War. The reli abil ity 
and kill ratios for the AIM-7s and the AIM-9s 
were much bet ter than they had been in Viet
nam, and the AWACS per formed much bet ter 
than had Col lege Eye in the 1960s and 1970s. 
There really was not that much of an air- to- air
bat tle, certainly not in the form of dogfights. 
The result was that the major improve ments 
made in the F-15C design for the sake of air-
combat maneu ver ing were not fully tested in
com bat. The same is true for the F-16, which 
had been designed as a dual-role fighter, al
though with much more at ten tion to air com
bat than had been the case with the F- 105 and 
the F-4. The great advan tage that the United 
States had in air refu el ing made the mainte
nance of continu ous combat air patrol feasi
ble. This had ad vanced con sid era bly since the 
Viet nam War by the ac qui si tion of the KC- 10, 
which helped greatly with refu el ing deploy
ment (and with airlift). Further, the reengin
ing of the KC-135 fleet to create the R model 
greatly enhanced its ability to sustain ex-
tended combat opera tions.7 9  

There was a good deal of self-
congratulation in the after math of the Gulf 
War over the fact that the Goldwater-Nichols 

Act worked. The centrali za tion of the C 2 of 
thea ter air forces was really accom plished. 
Later, though, some people argued that the 
rea son it appeared that way was the accom
mo dat ing person al ity of the JFACC, Gen 
Char les Horner.80 They argued that his great
pre pon der ance of air assets permit ted him to 
avoid the hard choices and to allow all the air 
forces (save perhaps his own US Air Force) to 
fly whatever missions they wanted. As with 
the campaign in France in 1944, when one 
has wall-to- wall airpower, doctrine does not 
mat ter very much. 

Since Operation 
Desert Storm 

Many crit ics were quick to say that the con
di tions in the Gulf War were nearly ideal for 
air power.81 That was true. Still, spells of bad 
weather slowed the air campaign. Laser-
guided bombs (LGB), IR weapons, and televi
sion guidance all required at least a modicum 
of visibil ity. Since the Gulf War, the United 
States has moved to close that weather sanc tu
ary, just as she has eliminated the shelter of 
dark ness. 

The Joint Direct Attack Muni tions System 
(JDAMS) is go ing into serv ice at this writ ing. It 
uses a guid ance sys tem that is not quite as pre
cise as laser or televi sion guidance, but one 
that can oper ate in all weathers—as long as 
there is good intel li gence on the loca tion of 
the target. It oper ates with an iner tial kit that 
steers the bomb to ward its ob jec tive, aided by 
a Global Posi tion ing System (GPS) receiver 
that takes sig nals from space to cor rect the in
er tial trajec tory and deliver a circu lar error 
prob able (CEP)82 of about 15 me ters (for some 
LGBs, the CEP is about three meters). This ac
cu racy is fine for the vast major ity of tar
gets—if a two-thousand pounder falls within 
15 meters of a soldier in the open, his day is 
done. This can be done from above the clouds 
and at medium alti tude, either day or night. 
An other beauty of it is that the cost of each 
JDAMS kit is only $14,000—far lower than 
that of a laser kit, which itself is far cheaper 
than all other forms of guidance. Some peo-
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ple argue that the day of the “dumb” bomb
ap pears to be done.83 The impli ca tions of this 
for the air-and- space- superiority bat tle is that 
far fewer shoot ers will be nec es sary to de stroy 
a given set of targets than hereto fore; conse
quently, it will be far easier to protect them 
from the stalk ing birds. Too, early in the next
cen tury, it is an tici pated that an autono mous 
seeker84 will be devel oped for some of the 
JDAMS so that when the last incre ment of 
pre ci sion is indeed required, JDAMS will be 
able to deliver it. The F-117 will be able to 
carry two of these weapons in the two-
thousand- pound size, and a smaller version 
of one thousand pounds is being devel oped 
so that it may be carried inside the weapons 
bay of the oncom ing F-22. That is neces sary 
to preserve its stealth qualities, although 
where that is not nec es sary, the Rap tor will be 
equipped with pylons to carry the larger 
bombs exter nally.85 

An attrac tive feature of the JDAMS we 
noted was its mod er ate price. But an other de
vel op ment has been designed espe cially as a 
strap- on kit for the standard muni tions dis 
penser. It does not contain the GPS feature 
and relies wholly on an iner tial system that 
takes out the effects of the wind when the 
weapon is dropped from medium al ti tudes. It 
costs about half the price of a JDAMS kit, and
ini tial produc tion will take place in 1998. 
Called the wind-corrected muni tions dis
penser (WCMD), it will be ca pa ble of car ry ing 
the standard submu ni tions, includ ing the 
sensor- fuzed weapon, mines, and the 
combined- effects muni tion. It is not quite as 
ac cu rate as JDAMS, but extreme accu racy is 

Wind-corrected munitions dispenser loaded on port pylon 
of Air Force F-16 

not required for scatter weapons.86 It would 
play a part in the battle for command of air 
and space because submu ni tions are espe
cially effec tive against SAM and AAA sites or
air craft in the open. 

To be able to fire at an enemy stalker who 
can not reach you is a capa bil ity longed for 
since ancient times. The Air Force has been 
the lead service in the devel op ment of the 
JDAMS; the Navy is leading another devel op
ment with a common guidance system—the 
joint standoff weapon (JSOW) system, also 
de signed to fire at an enemy who cannot 
shoot back. Its IOC is just around the corner. 
It is a glide bomb with wings that extend af ter 
re lease. The idea is that the weapon will be 
used at a dis tance to de grade the en emy air de
fense sys tems to make it safe for aircraft to go 
in with JDAMS and even dumb bombs to 
strike other targets. It too will be released 
from medium alti tude or above and from a 
much greater distance than with JDAMS. Ini
tial versions will be equipped to deliver the 
vari ous submu ni tions in the inven tory, such 
as the combined effects muni tion (CEM) or
Ga tor mines.8 7 One version is being built to 
de liver a uni tary bomb as well. Later phases of 
the program in the next century will marry 
the GPS/iner tial guidance system with a ter
mi nal seeker that will give some of the JSOWs 
the same pre ci sion that LGBs now en joy. Usu
ally, scatter weapons like the CEM have no 
need for the last incre ment of preci sion, so 
there will not be the need to use up an expen
sive seeker and proces sor for them. Still, 
JSOWs will be more expen sive than JDAMS 
and, therefore, will not be procured in as 
many numbers.8 8  

Still more ex pen sive than the JDAMS is the 
joint air- to- surface stand off mis sile (JASSM).89 

There typically are some nodal points in an 
IADS that are vital but too danger ous to ap
proach, even to JSOW ranges. Before the fall 
of the USSR and the War saw Pact, the serv ices 
had a joint program for a similar missile with 
stealth charac ter is tics that were deemed nec
es sary to attack such targets. However, to get 
the last incre ment of stealthiness would have 
been an expen sive proposi tion. When the 
Com mu nist empire fell, we decided that that 
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re quire ment could be relaxed a bit, so the 
origi nal program was cancelled (for that 
among other reasons), and JASSM was de -
signed for the same mission at about half the 
cost.90 It will never the less be expen sive and 
not ready until the next century, when it will 
be come the longest-range standoff weapon 
avail able for Air Force fighter aircraft. 

An other part of the arma ment program 
that is aimed at similar effects is the high-
speed anti ra dia tion missile (HARM)—but it 
does not have the long-range JASSM. We saw 
that the stalking birds in Viet nam had a huge 
ad van tage working inside their own GCI en
vi ron ment, and HARM is designed to sup-
press the radars essen tial to that direc tion. It 
homes on radia tion and travels at very high 
speeds in the hope of arriv ing at the antenna 
be fore the enemy opera tor can shut it down. 

AGM-88 HARM 

HARM was first used in the raid on Libya in 
1986, and in the Gulf War it was not neces
sary to fire very many of them. The Iraqi con
trol lers quickly discov ered that emitting was 
haz ard ous to their health, so the mere pres
ence of HARM shooters in the vicin ity was 
enough to keep their ra dars off the air—which 
en abled the free pas sage of non stealthy strike 
forces.91 

AIM-120 AMRAAM 

We saw above that substan tial improve
ments were made in air- to- air weap ons be fore 
the onset of the Gulf War. However, perhaps 
the most im por tant one achieved its IOC only 
in Septem ber 1991 and could not be de

ployed to the Gulf in time to get a com bat test. 
The advanced medium-range air-to- air mis
sile (AMRAAM) had been under de vel op ment 
for many years, and the goals for its program 
had been ambi tious indeed.9 2  

We have noted that it was nec es sary for US
fight ers over Vietnam to direct their radar 
mis siles until they hit the target and that that 
was a disad van tage compared to the “launch-
and- leave” charac ter is tics of IR missiles. One 
of the AMRAAM goals was to develop a 
weapon that could guide itself to the target
with out the assis tance of the launching air-
crew after it departed the missile racks. That 
would permit the crew either to begin their 
es cape or to launch other mis siles at other tar-
gets be fore the first one had im pacted. Yet an-
other goal was to make the AMRAAM light 
enough to be used aboard the F-16, since the 
fighter force had more of these planes than 
any other. Most of the lat ter did not have any
beyond- visual- range capa bil ity because the 
AIM-7 Sparrow needed a fairly sophis ti cated
air craft guidance system and the F-16 radar 
was inade quate.9 3  

AM RAAM’s weight is perhaps 70 percent of 
the Sparrow, and it is fully compati ble with the 
avi on ics of the F-16. It has a higher speed too, 
and there is less smoke gener ated by its motor. 
Mul ti ple AMRAAMs can be managed at one 
time by a sin gle fighter, and one of their modes 
of opera tion is autonomous—they become 
launch- and- leave weapons. For all of that, 
though, the world of air com bat is a hard one—it 
is diffi cult to stay ahead, and in some respects 
the Russians have better missiles—al though the 
com bi na tion of stealth in the F-22 and the AM
RAAM will likely be better than the combi na
tion of Russian fighters and missiles.94 

If the threat of Russian fighters and radar 
mis siles were not enough to keep one awake, 
then there have also been devel op ments in 
the world of IR weapons and helmet-
mounted displays (HMD) that will. In the 
days of Vietnam, as we have seen, it was nec
es sary to drive up behind an enemy and ma
neu ver into a moving cone behind his ex
haust to get a lock-on and fire an IR missile. 
Such mis siles have now been im proved to the 
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point that they are all-aspect weapons. They 
can be fired from the forward hemisphere of 
the en emy, and they will home in per haps on 
the leading edges of wings that have been 
heated by air friction—but more likely on the 
jet exhaust, which can be sensed even from 
the nose as pect.95 But at first it was still neces
sary to point one’s aircraft at or nearly at the 
en emy before the missile could be fired. By
mov ing the sighting display to the visor on 
the pilot’s helmet and giving the seeker on 
the mis sile it self a wide field of view (FOV), it 
can be launched at very large “off-boresight”
an gles—pre cious seconds before the enemy 
can fire one at our airplane.9 6 The Russians 
and the Israelis have had such missiles and 
hel mets for some time now, and they do have 
some limita tions.97 The F-22 will come 
equipped with a joint helmet-mounted cue
ing sys tem and a new IR mis sile (AIM- 9X), but 
that is not scheduled to gain its IOC until 
2004.9 8 Several European nations have mis
sile programs also looking toward that kind 
of weapon/helmet combi na tion.99 

An other advan tage of the IR missiles is that 
they are passive—that is to say, they send forth 
no electro mag netic emissions to warn the en
emy that he is about to be at tacked (some Side-
wind ers do have proxim ity fuzes that emit 
radio- frequency energy—and using the aircraft 
ra dar to measure range even with IR missiles 
can be a big help). The unfor tu nate part of it is 
that IR weapons are short range. However, the 
Rus sians and the US Navy (aboard its F-14s) 
have had opera tional infra red search and track 
sys tems (IRSTS), which enable them to spot 
other air craft at con sid er able dis tances with out 
turn ing their radars on. This has the poten tial 
to permit the first shot, as radars theoreti cally 
can be detected by radar-warning receiv ers at 
twice the distance that they can themselves 
iden tify the target (the energy has to make a 
round- trip for the at tack er’s an tenna but only a 
one- way journey to the target’s antenna). This 
may be espe cially trouble some in that the Rus
sian AA-10 has a longer range than most other 
IR missiles; this capa bil ity might enable it to 
reach out and touch some one when com bined 
with an IRSTS.100 A well-established notion of 

air com bat is that he who takes the first shot is 
very likely to win. 

The Air Force has so far not specified an 
IRSTS for the F-22, although it tested some in 
the late 1980s. Appar ently, stealth combined 
with a radar set that seems to be diffi cult to in
ter cept is enough to make the inclu sion of an 
IRSTS un nec es sary. Such equip ment al ready on 
Rus sian and late- model Navy fight ers is soon to 
be included on other European aircraft. Too, it 
has other poten tial uses in which its passiv ity 
may help, such as finding a tanker without 
mak ing emissions or identi fy ing plumes from 
Scud missiles as they fire.101 US fighters so 
equipped have a similar capa bil ity through 
their LAN TIRN (low al ti tude navi ga tion and tar-
get ing infra red for night) pods.102 

But balanced against those techno logi cal 
gains has been a huge force-structure draw-
down. The Air Force is now about a third the 
size it was at the height of the Vietnam War. In 
1997 the enlisted strength of the Air Force was 
lower than in any year since Pearl Harbor ex
cept 1947. Continu ing commit ments in the 
Per sian Gulf and else where have cre ated an op
era tions tempo so high that oppor tu ni ties for 
re al is tic training are often lost. Aggres sor units 
are much dimin ished from what they once 
were.103 

Ad di tion ally, there has been a huge
overseas- base drawdown and a greater con
cen tra tion of units in the conti nen tal United 
States. There has been some reor gani za tion 
and consoli da tion among the major com
mands, and composite-wing experi ments 
have been conducted. Work has been done 
on devel op ing a doctrine and organi za tion 
for quick rede ploy ment overseas in the form 
of air expe di tion ary forces, but that has not 
yet had a large-scale combat test. Most of the 
plans asso ci ated with that call for the front-
loading of air supe ri or ity assets in the rede
ploy ments, and doubtless it would be done 
bet ter now than it was in Torch in 1942. But 
ex ces sive confi dence that our techno logi cal, 
doc trinal, and organ iza tional clever ness will 
com pen sate for low numbers and the lack of 
bases and ra dar sites in the stalk ers’ back yards 
would make us victims of Michael Howard’s 
la ment. Doc trine is al ways wrong, and he who 
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can adapt to its errors after combat has re
vealed them will win. If the world turns out to 
be differ ent from the way we picture it, will 
we be able to react more quickly than ene 
mies now far less knowable than the Sovi ets 
were for 50 years? 

A Century of Thinking on the 
Command of Air and Space 
We are now in the twilight of the first cen

tury of the air age. What do we have to show 
for the huge intel lec tual effort that has gone 
into the de vel op ment of air and space su pe ri
or ity doc trine? There has been lit tle dis agree
ment that we should command the medium. 
The rub comes when the discus sion turns to 
the methods of doing so. 

Dur ing World War I and the 1920s, in 
Amer ica at least, the empha sis was on the air 
bat tle. Differ ent thinkers placed varying val
ues on the offen sive meth ods of fight ing that
bat tle. Douhet was among the earli est to as
sert that command of the air could be best 
won through attacks against ground targets. 
Ameri can thinkers moved toward that posi
tion in the 1930s but not all the way. 

Soon after the onset of World War II, the
limi ta tions of the Douhet approach began to 
show themselves. The coming of radar was 
eve ry thing. The abil ity to spot at tack ers in the
foot less halls of space enabled stalkers to im
ple ment the princi ple of mass—to hold their 
forces on the ground and launch them di
rectly at the threat without dispers ing their 
power all around the perime ter looking for 
bomb ers. British bombers had to go over to 
the sanctu ary of night to survive—but for a 
long time, that entailed such a loss of target-
acquisition abil ity and ac cu racy that it ru ined 
their potency. In the end, the surviv abil ity
evapo rated because radar helped the German 
in ter cep tors, but British gunners and escorts 
had little effect at night. The Americans at-
tempted for a while to find sanctu ary behind 
the many .50-caliber turrets they hung on 
their bombers. But that failed because it was 
too easy for the stalkers to mount even larger
weap ons and hold back their assault until ra

dar told them the escorts had gone home. 
Then they could quickly find the attack ing 
for ma tion, hover just outside .50-caliber range, 
and pop away until they made their lethal 
hits. Fi nally, the im prac ti cal was made prac ti
cal by the partially fortui tous combi na tion of 
tech nolo gies in es cort fight ers, grow ing num
bers, and changes in tactics—and the stalking 
birds were killed in such huge num bers that it 
was not long be fore Ger many lay pros trate be-
fore the Allies, now in command of the air. 

Un hap pily, the emergent doctrine obso
lesced as rapidly as did the World War II air-
planes. In both Korea and Vietnam, the United 
States was un able to ap ply the full force of OCA 
at tacks because of constraints arising from the 
limited- war scenario. Too, her great advan tage 
in air supe ri or ity technol ogy and expe ri ence 
eroded with seemingly blazing speed. From the 
Eis en hower adminis-tration forward, though, 
the exploi ta tion of space in a nonle thal way 
tended to counter act that erosion. That, com
bined with the fall of the Commu nist empire, 
en abled the coa li tion to fully ex ploit the po ten
tial of its techno logi cal and doctrinal advan
tages against Iraq and achieve an air suprem acy 
not often witnessed in the past. 

But the wall is down. The “threat” has be-
come so dif fuse that think ing about the meth
ods of command ing air and space is more dif
fi cult than ever. Technol ogy seems to be 
chang ing as rapidly as ever, but the force 
struc ture is much dimin ished. There are no 
more Vietnam veter ans in the cockpit; only a 
frac tion of the force got com bat ex pe ri ence in
De sert Storm, and that too is disap pear ing. 
The doctrine has really not changed greatly. 
One wonders whether a full revolu tion in 
mili tary af fairs (RMA) is really afoot—whether 
all the technol ogy and readi ness train ing will 
be enough to yield air and space su pe ri or ity in 
the next century. Certainly, poten tial adver
sar ies have learned as much or more from the 
Gulf War as we have. Doubt remains whether 
we have solved the problems of command of 
the air in a guerrilla-war context. Because of 
Wa ter gate, Linebacker III never came to 
meas ure whether or not the first two were ex
cep tions to a general rule. 
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A 10-Book Sampler on Air and Space Superiority: 
Works for Air Force Professional Development* 

Two for the Macro view: 
Ben ja min Frank lin Cool ing, ed., Case Stud ies in the Achieve ment of Air Su pe ri or ity (Wash ing
ton, D.C.: Cen ter for Air Force His tory, 1994). This is an of fi cial Air Force his tory done by vari ous 
authors. It is bet ter than most an tholo gies be cause the chap ters were done un der con tract, and the 
edi tors had more control over the coher ence than is usually the case. 

Mike Spick, The Ace Fac tor: Air Com bat and the Role of Situa tional Aware ness(An na po lis: US
Na val Insti tute Press, 1988). Lest the title stimulate the wrong image, you should be aware that 
this work is much better than many of the aviation books in the popular market. 

Eight for More Detailed Knowledge: 
Lee Ken nett, The First Air War: 1914–1918 (New York: Free Press, 1991). This book is by a long time 
pro fes sor at the Univer sity of Georgia. See espe cially chapter 4, “The Devel op ment of Air Combat.” 

Mar shall L. Michel III, Clashes: Air Combat over North Vietnam, 1965–1972 (Anna po lis: US 
Na val In sti tute Press, 1997). Colo nel Mi chel was a fighter pi lot, and the work is col ored some what 
by that viewpoint. Many of his viewpoints are widely shared by crew members outside the fighter 
com mu nity as well. Still, it is the best work avail able in print about the air bat tle over Vietnam. 

David R. Mets, Check ing Six Is Not Enough: The Evolu tion and Future of Air Supe ri or ity Ar
ma ment (Max well AFB, Ala.: Air Uni ver sity Press, 1992). This pam phlet is in cluded not be cause 
of my high regard for its author but because, to my knowl edge, it is the only re cent, com pact treat
ment of the air arma ment part of the struggle for air and space supe ri or ity. 

Lon O. Nordeen, Air Warfare in the Missile Age (Wash ing ton, D.C.: Smithsonian Insti tu tion 
Press, 1985). Although this work was published before Desert Storm and takes a case-study ap
proach, it is worthwhile. Nordeen was employed by McDonnell-Douglas in public rela tions for 
some time, but he has a better-than- average grasp of the techni cal and tacti cal details of the sub
ject. The book covers more than the air supe ri or ity dimen sion of airpower. 

Lon O. Nor deen,Fight ers over Is rael (New York: Orion Books, 1990). There is a sub stan tial lit era ture 
on the Is raeli air force, and of ten it has had the most re cent air com bat ex pe ri ence with US equipment 
against air forces in structed and equipped by the USSR. Thus, the his tory of its strug gle for air su pe ri or
ity in the Middle East is a worthy topic for study by Air Force warri ors/schol ars. 

David N. Spires, Beyond Hori zons: A Half Century of Air Force Space Leader ship  (Colorado 
Springs, Colo.: Air Force Space Com mand, 1997). Al though the Gulf War was widely ad ver tised as 
the first space war, there as yet has been no com bat there—and pos si bly there will never be any. The 
im pli ca tion for us is that the litera ture is highly specula tive, although it is becom ing vast. The 
Spires book is a good start, even though it has many more subjects than just space supe ri or ity. 

Ken neth P. Wer rell, Ar chie, Flak, AAA, and SAM: A Short Op era tional His tory of Ground-
Based Air Defense (Maxwell AFB, Ala.: Air Univer sity Press, 1988). Carl Builder’s asser tion 
that Air Force offi cers are more inter ested in their airplanes than they are in air war re ceives 
some support in the way that the United States has dealt with ground-based air 

*The sampler is intended only to provide a baseline for the generalist professional officer. It is not for specialists in 
military or airpower history, nor for specialists in air combat (though some of the latter might find some instruction in the 
historical dimension of their own specialty). A bibliography covering the whole field would be many pages long and would 
quickly become outdated in any event. 
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de fenses. Surely, they are as much a part of the air su pe ri or ity equa tion as are fight ers, but the lit-
era ture on air com bat far out weighs that on sur face de fenses. Back in World War II, the ground de
fenses were a part of the Luftwaffe, but there never has been much thought104 here about making 
them a part of the air arm. Werrell’s book is therefore an essen tial part of our study. 

Derek Wood, with Derek Dempster, The Nar row Mar gin: The Bat tle of Brit ain, 1940 (Wash ing
ton, D.C.: Smith sonian In sti tu tion Press, 1961, 1990). There is a huge lit era ture on this clash, and 
the bat tle in deed was a semi nal event in the evo lu tion of air power the ory and doc trine. It re mains 
the clos est ap proach to a pure air bat tle, and the Luft waffe was op er at ing un der many of the same 
handi caps that the Air Force had over North Vietnam. This book was written by two British jour
nal ists with good writ ing skills and a grasp of tech ni cal and tac ti cal de tails. The bat tle proved that 
the bomber would not al ways get through. 

One for Good Measure: 
Air Force Doc trine Docu ment (AFDD) 1, Air Force Ba sic Doc trine,Sep tem ber 1997. You will have 
to read this sooner or later; why not now? At the very least, it will fa mil iar ize you with the stan dard 
con cep tual frame work and vo cabu lary, and those things will cer tainly fa cili tate your fur ther study 
on air and space supe ri or ity. 

One of the pillars of our self-assurance in 
the struggle for air and space supe ri or ity has 
long been the notion, perhaps the conceit, 
that our people have more initia tive than 
those elsewhere—es pe cially those in the 
Com mu nist empire. But the central ized C2 

sys tem, the won der ful instant-
communications systems, and VIP jet travel 
may have led to micro man age ment over the 
last half cen tury that has eroded the de gree to 
which junior people have de vel oped that ini
tia tive. The Air Force Acad emy has just gradu
ated its 40th class. The stu dent body there has 
been drawn down much less than has the of fi
cer corps in gen eral. Their re ten tion, as dis ap
point ing as it has been, has nev er the less been 
higher than that of other sources of offi cers. 
Di ver sity on the faculty and among the Air
Of fi cers Command ing is much dimin ished. 
The last two chiefs of staff and the greater part 
of the current three- and four-star gener als 
are Academy graduates. We live in an age of 
“po liti cal correct ness” wherein a single mis
take is of ten thought to be the death knell of a
ca reer. If indeed we do bank on indi vid ual
ini tia tive among our war fighters and their 
lead ers, are we counting on a chimera? Is 
Mar shall Mi chel cor rect in his low es ti mate of 

the open-mindedness of the sen ior of fi cers of 
the service? 

An other of the great advan tages upon 
which we found our confi dence is “infor ma
tion warfare” (IW) supe ri or ity. But that,
com bined with our doctrine, does much to 
drive centrali za tion even further—and to 
make us all the more depend ent upon cen
tral ized techno logi cal systems with obvi ous 
nodal points. Just as the last great wave of im
pe ri al ism was brought to an end when the 
co lo ni als learned how to use the Maxim gun, 
is it in evi ta ble that this lead in IW will dis ap
pear? As we have noted, GPS has become in
creas ingly central to our opera tion in many 
ways, and tech ni cians as sure us that it is ECM 
re sis tant—but that is what they said about the
Ger man Enigma machine. It was a code that 
could not be broken—but it was.105 Similarly, 
we now possess an enormous lead in space, 
and perhaps the law of dimin ish ing returns 
will set in. Meanwhile, the rest of the world 
may still be on the steep part of their de vel op 
ment curves, and the gap there will also close. 
Will it close all the more rap idly if those of us 
who would end the “free dom of space” pol icy 
have our way? If they succeed in weapon iz ing 
space, will that only so threaten the rest of the 
world as to stimulate their efforts to close the 
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gap even more rapidly? Would we then be 
able to dupli cate the kind of air and space su
prem acy that we enjoyed in the Gulf War of 
1991? 

But what can profes sional air warri ors/ 
schol ars do about it? How can they help to as-
sure that somehow their country will be able 
to sustain air and space supe ri or ity? There is 
no need to deliver a sermon about being the 
best in one’s own spe cialty. But are we in gen
eral as compe tent to think about war as op
posed to battle, engi neer ing, mainte nance, 
lo gis tics, and the like? One cannot do much 
to practice war, and even those things that 
simu late battles, campaigns, and wars are al
ways wrong. They are also expen sive and 
time- consuming. They have to be supple
mented with an or gan ized, pro fes sional read
ing program. Certainly, that is an imper fect
sub sti tute for expe ri ence, but it is the only
sub sti tute one has available in a lifetime lim
ited to, say, 76 years. You can not live it all, so 
you must sup ple ment your real- world ex pe ri
ence with the vi cari ous ex pe ri ence called pro
fes sional reading. Because the most impor-
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